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Abstract 
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PROBLEM TO BE SOLVED: To control the beam current of an ion beam drawn from an ion source having a 
plurality of filaments to have a predetermined value and to further control it to have excellent uniformity. 
SOLUTION: This ion implanter is provided with a control device 22 for controlling a filament current IF to 
flow through respective filaments 6 according to a beam current IB measured by a plurality of beam current 
measuring instruments 18. The control device 22 conducts at least one time each routine, a current value 
control routine for operating average values of the entire beam currents IB measured by the beam current 
measuring instruments 18 and increasing/decreasing each filament current IF by approximately the same 
amount such that the operated values approach a predetermined value and a uniformity control routine for 
grouping the beam current measuring instruments 18 into the number of the filaments 6, searching the 
maximum and minimum values in the entire measured values of the beam current measuring instruments 
18, determining a group that the maximum and minimum values belong, reducing the filament current IF that 
flows through the filament 6 corresponding to the group including the maximum value and increasing the 
filament current IF that flows through the filament 6 corresponding to the group including the minimum value. 
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fcrWBr ^i^l=(ixf77'44 £JiA,T§*<IM 
A X#W4 7)V—y 1 fcStf JE"*"* 7o^yb6<7)7 

XT'y7°4 SCCjiX/CS/HlM I N 4201'- 7" 3 
KfcfJGfrr 4 7o^>h6^)7^7^yb «SE I F £ if 
jDS*4»J»^*fto (BD^T7r3 9WBSti 
■SfK4*±^4) idfcUT^*. 
[0044] ttWJ»^-^V^M^f6c0WIS:H 5*3 

[0 04 5] 05<5O^— tt«l»/l^— ^^i±. H3^— 

«rjeLfc#^i^7 B i-^3rtte*5«t4tW!b-A« 
t/i/j^t^tt^^-7 0 ( m 7 comx-izyji'-y 

3) ^^f^IL (XT7/4 8) s *tfc¥%««r 

^rt4 i ttzw&th ? * 7* y v 6 tcgtr 7 ^ 

vxyvmWLi F%m?Zit (Xf7r4 9) . ft/M* 

%<iSr*"r4^-7°3 fcdti&rft 7 -r >b 6 fc» 
*T7>r 7^yhtSl F£itJll$*4 (Xf7/5 
0) . 

[0046] Zco X 3=Sr%— tt»J»;P- f-vSrSfflt-4 
ifc^iO. (Rfc^^b-^«gSffl«|»i8fc:J:4* 
Rcob'-^m^tWlw^tc^^JIfi^y -f 

b - A«8t«r«»-r 4 i £ #T# 4 . »lr«ifcf . #26 

m&mjis&S't xifih~>ti t lx h . ztuz^wnm 

b -ASSES: X "9IEL< $WT 4 £ £ **"C* 4 . 

[0047] <7) n 5 coify—fefflfflju— i-yizte^x 

MEKi F^JM«S-fr4**i^#aBfc:jCtT 
mZ^&koltZLXh&i^ *<n&o\,z?ti\$. ^ 
1^15 if 7* 7^>MSI F£*#<*MM$iiT 

a<tr-^«a*««3«4ii:*«TrS4co"c. b-^ 

«8S^%-ttS:3« < < 4 <I k a*T£ 4 <> 

[0048] set-. m4<Dm<v%r&bmmz, m5co&j 
- 5 5 i mn lx . £b- j±wsicom b¥%«a v e a* 

*<7)WL%.m SET tefcf^ffjtKffl S T P Mzfo 4 
fcfcWC, • i»¥i«lAVEW!blt SETi 0 

S ^ fc S (4 , fflE^h¥^«**SW- 4 ^;u-7° 3 £*f JE 

•T4 7 4 h 6fcaW-7 4 ^> VhmSiI FcDifjD 



v & fcL 1ylBft^T%€^JS^4 ^-7° 1 fc 

^TC>T4 7 >f 7^yb6Clt7 4 7^yM^I F(Z) 
«4^**jt*-4 J: 5 fc UT t> 

[0049] %<r>£ o izTtiif, ^j—mm^-^yiz 

&vvc. t: - A ISC?) A V E ^ 4, o I fe^)Tf 

iljbb s t p & $>ftti 4 z t zmmz$m\t wx* 

#4ct)T\ b-A«SfrJ:0^fc:*^J: l 5a<. ^ 
fis E Ttc$rjffll-r 4 i k 4«T* 4 . 
[00 50] Srfc. ±IBSS:07>f 7^ybSSl 6 
(4. ^"f LtS«ffl^i)^TS>4^1!(4^< > ^ix^S:- 
o(3ii:^T. #7>f 7*yhbliZW*^z&iLLX7 4 
7^yMgEI F 2:88^ i: COTS 4 — ^7-f 7*y 

[005 1 ] ±Kb-A*8»fi||»l 8^4. 
<»itf7^ 7^yb6c^c02JiLt^^fl&T&4^ 

*rLfclER«T=S:<T«>At\ 

7"rt(?5b-A«8BHII*l S^iSc^ffiJ: 0±M^LT1>^ 
[0052] ©JWi^a 2 2 tci: 4 ±f B«cO i o 

^*ya^w»s«4fc{4>f5i-^b-A«a<oa 

[00 53] 

4 COT, ^cOctd'SrS&mSr^^o 

[0054] if^a i imnmuzitiis . ±iacoi a 
=ar«a[«M»^* y t ^mm)v-^y t&'j?%< 
ti> i®?^'rtommms*ffi£x^&cox\ 747* 
yh<nm^mmiz£h^^<7>mi*m^x\ j*y 

b-AOb'-Am8![S:M^cO«C. L*>fc%— tt<?Xft^ 
fcco^»J»^4 i ^TS 4 o 
[0055] L^t . _h!fi<7)J: 3 *«85fi*J»^-f-y 

^ Lfc««*ff o <! fc ^T# 4 . 
[0056] l»^2ia»oaWB*cJ:iitf. ±IEO«t 3 

tt l®^fiofflfflmm*ffi£X^Z><?>X\ 7 4 7* 

y hcom$^mt<z£ h^-^&comtzm^x. A*y 

t>cO«JP^4 ^ t tfX'Z 4 . 
[00 57] L^t>. JJEcOJ:9*«8tflra»P— f-y 

^ Ltmntfi ozt #t§ 4 . 
[oo58]B:, amm^-^yifZ^x . m<o 
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<7)i$M4£&< H < Z k & . 

kb l ®T^> ft oMQfgmz til £X^ y<y* 

[0060] U>>t> . JifBcoi: 3 *«»fflW«W'-*>' 
k ^-tt«l»;P- * > k <n 2 KPSMfflit;: X *xfcf . mVHfi 

[006 1 ] HC-. ^f— tt»J»;P— f-^cfcwc. b- 

k*mmz9mthzkifix**z><7>x\ t-Ata^J: 

So 

[0062] »*fl4iStt^«^K: iWf , ±EO J: 3 

y Ko«wsEfl»fc J: &m-&<nmt*m^x\ 

fc nlzfflfflti Z k h . 
[0063] U^fc . ±fS^ J: 3 sfi:1tSEtt«l»^-^v 
fc%-^J«/P-f-Vfcc02a»»J»fcJ:<iHf. 

gfcLtzfflfflZft iZkWTii. 
[ 0 0 6 4 ] Jg£ . iS^a»^ t -A«8JffaHI(3 i £ 
S^b-A^ffJtSMc7)*^^cO^€^y 4 Xifi 

-tnxx^xi>. fju-7 , z:k<o : ¥imi f zm^xfflm 

T b V AlS^Mit^ £ k **CS £ • 
[0065] W*«5K«<OSra(c«J:Wf . JJBtOi 3 
5rSSSH*J19;U- y k *-«fWW/l— * V k 5: *Kc < 

*> cr>lzfflm~t& Z k WTZ h c 
[0066] L^t . ±fE<D J: -5 3S:«8K<IM»;U— v 

[ 0 0 6 7 ] «te^(^tr-A«Btt«»K J: 6 

«acob-Asatha<fi^+^^^s^y-f x# 

t^OT, ±IBWJ»*^^^J:6»»«:/jNS<JC|li 

r t- jMta&mut & c k 0*t* * . 



[0068]®:, tt»J»;^-^ytc*3V^T. i£co 
b-A«85S:itaSii:SC:i:*^CS&OT. b-AHSfc 

[0069] fa#3S6 leao^jtctfLtf . iiBOct a 

k£> l®^ftofflmmW: : £:timZ-X^&<nX\ 7 

[0070] l***>. ±iaco i o ^mmmm^-^y 
k^-amm^-^yk^fmmm^xtuf. mufi 

^ L*i$iJ#P£?f d i k h . 
[007 1 ] JE*3. fifc»^b*-A«86iHII»fe:J:* 

x b AnftLZfflffl-t hzk ttx # £ . 

[ 0 0 7 2 ] StC. i*— ttMliP/U-f-yfcfcV^. b'- 
k * WlfciqW^S ^ k £ b J±W$i$: «t 

£o 

[HI] ,lco^(^£>f^yaASS^— MSr^-ria 
' [02] H 1 +^»J»il»-fc(tS«85^Jt«^-^>' 
[H3 ] 12 1 +^MI9iia^«t£^-Ht»J«^-^> 
[04 ] [3 1 *^©JI»«atc*3JtS^--tt»J»^-^> 
[H5 ] 0 1 +^SUI»SI»-i3ft&^H4*J»;i^f'>' 
[06 3 S 1 +^»J»3SS^feJtS^Ht«lfW^--f- v 

[07] Mfifc7)1uf*(ci>{t£b'— Arn7r>f;K0StB& 

[08] «*^>r*>a7Jsa^--w*^0'rft£, 

2 4*ym 

6 7^^^>-h 

12 ^f^yt'-A 
16 yj^xyhWM 
18 b-A«8B«|» 

22 %mmw 
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